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Figure 6-9. IBM 3289 Line Printer 

3289 Line Printer Models 1 and 2 
The IBM 3289 Line Printer (shown in Figure 6-9) is a medium-speed line printer 
that produces character-engraved quality print on continuous forms. This floor­
standing unit has an integral forms stand/stacker. 

• Model 1, maximum print rate: 155 lines per minute. 

• Model 2, maximum print rate: 400 lines per minute. 

• Print positions: 132. 

• Vertical spacing : 6 and 8 lines per inch. 

• Character pitch: 10 characters per inch. 

• Duplicate forms: up to 6 parts. 

• Both models attach to the Type A terminal adapter of the 3274 Control Unit 
or to the 3276 Control Unit Display Station. 
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Chapter 7. Control Units 

The control unit is the vital link in the 3270 Information Display System, con­
necting the display stations and printers to the host data processing system. 
Display stations and printers attached to control units can be installed in many 
different configurations, depending on the demands of your business. 

To select a control unit model that is suitable for your particular configuration, 
you need to know the method by which the control unit will be attached to the 
host computer (whether local or remote), the number and type of display 
stations and printers to be attached to the control unit, and their base function 
and features. 

3174 Subsystem Control Unit 
The models of the 3174 Subsystem Control Unit introduce a new generation of 
control units to the 3270 Information Display System. (A Model 1 L is shown in 
Figure 7-1.) With improved technology and expanded storage, the 3174 is the 
gateway of the 3270 system, connecting the terminals (display stations and 
printers) to the host data processing system. Introductory highlights of the 3174 
Subsystem Control Units are also found under "Revision Highlights" on page ix. 

The 3174 Subsystem Control Unit can attach to a host data processing system in 
several ways: 

• Local attachment directly to a host system channel. 

• Remote attachment via binary synchronous communication (BSC) protocol 
or Synchronous Data Link Control (SDLC) protocol, either through communi­
cation facilities or through direct connection via an Electronic Industries 
Association (EIA) or International Telegraph and Telephone Consultative 
Committee (CCITT) interface. Remote models are capable of operating over 
X.21 and X.25 facilities. 

• Direct connection to the IBM 8100 Information System or to IBM Communi­
cation Controllers. 
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Figure 7-1 . IBM 3174 Subsystem Control Unit Model 1 L 

Attaching Terminals 
When attached to a control unit, display stations and printers are referred to as 
terminals . The terminals that attach to the 3174 Subsystem Control Unit are 
listed in Figure 7-2 on page 7-4. 

The attachment flexibility of the new subsystem control units allows more crea­
tive configuration of terminal attachment. The terminals can now be configured 
to connect directly to the 3174 Subsystem Control Unit, or through 3299 Terminal 
Multiplexers, or by a combination of these attachments. Combinations are 
unique to the 3174 models. 

The large-cluster control unit Models 1 L, 1 R, and 2R have an integrated four-port 
terminal adapter for attaching Category A terminals either directly (four termi­
nals) or via one to four optional Terminal Multiplexer Adapter features (up to 32 
terminals) , or via a combination of 3299 Terminal Multiplexers and optional Ter­
minal Multiplexer Adapter features (up to 32 terminals). 

The small-cluster control unit Models 51 R and 52R have a similar attachment 
flexibility , but with a maximum of 16 terminals. A base unit has an integrated 
nine-port terminal adapter for attaching Category A terminals either directly (9 
terminals) , or via two 3299 Terminal Multiplexers (16 terminals), or a combina­
tion of one 3299 (8 terminals) and 8 terminals directly attached (16 terminals) . 
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Storage 

Customization 

A multiplexer offers the advantage of connecting eight terminals to one 3174 
port; also, less cable is needed when the multiplexer is located close to the 
cluster of 8 terminals. 

The control units can be grouped conveniently according to their type of attach­
ment and the size of the cluster of display stations and printers they can control: 

• Locally attached model: 

- 3174 Model 1L can control a large cluster of as many as 32 display 
stations and printers. 

• Remotely attached models: 

3174 Models 1R and 2R can control a large cluster of as many as 32 
display stations and printers. 

3174 Models 51R and 52R control a maximum of 16 display stations and 
printers. 

New terminals are continually being announced. The IBM salesperson will 
know of any terminals that are not yet represented in this book. 

Displays and printers have a diversity of features. The models of the 3174 Sub­
system Control Unit differ on the basis of the displays and printers that they 
support (see Figure 7-2 on page 7-4). All the 3174 models have a basic 1M byte 
(M equals 1 048 576) of storage: 

• 3174 Model 1L has 1M byte of storage and one high-capacity 1.2M byte 
diskette drive, designed to support all basic functions; a second 1.2 drive is 
optional. 

• 3174 Models 1R and 2R have 1M byte of storage and one 1.2M byte diskette 
drive, designed to support all basic functions; a second 1.2 drive is optional. 

• 3174 Models 51R and 52R have 1 M byte of storage and one high-capacity 
1.2M byte diskette drive, designed to support all basic functions; a second 
1.2 drive is optional. 

The simplicity of the 3174 design makes it easy to use. New technology will 
allow the transparent flow of properly programmed instructions, from the system 
processor to terminals connected to the 3174. The 3174 models support multiple 
features, possess functions and features compatible with earlier control unit 
models, and are easily configured. 

All 3174 models have a high-capacity 1.2M byte diskette drive and are capable 
of storing a greater amount of data than all previous control units. Microcode 
diskettes are shipped with each control unit. The diskettes are used to generate 
an initial microcode load (IML) diskette that supports the configuration of display 
stations and printers on your system. The IML diskette gives the 3174 all the 
information about the system that is necessary when power is turned on. 

To customize a diskette, the operator follows a documented procedure for typing 
in the system configuration features at the keyboard of a control unit terminal 
attached to the control unit. (See Figure 7-2 on page 7-4.) A user-customized 
diskette can be recustomized as you add or remove features to meet your 
changing needs. Backup IML diskettes can be generated with a similar proce­
dure. 
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Channel-Attached Remotely Attached 

SNA Non-SN A SDLC BSC Type of 

Term Ina I 1L 1L 1 R, 2R, 51 R, 52R 1R, 51R Terminal 

Displays 

3178 

Model C1 x x x x CUT 

Model C2 x x x x CUT 

Model C3 x x x x CUT 

Model C4 x x x x CUT 

3179 

Model 1 x x x x CUT 

Model G1 x x x x OFT 

Model G2 x x x x OFT 

3180 Model 1 x x x x CUT 

3278 Models 2, 3, 4, 5 x x x x CUT 

3279 

Model S2A x x x x CUT 

Model S2B x x x x CUT 

Model S3G x x x x CUT 

Model 2X x x x x CUT 

Model 3X x x x x CUT 

3290 

Model 220 x x x x OFT 

Model 230 x x x x OFT 

5150, all models x x x x OFT 

5160 

Models 68, 78 x x x x OFT 

Models 86, 87 x x x x OFT 

Model 589 x x x x OFT 

5170 

Models 68, 99 x x x x OFT 

Models 239, 495 x x x x OFT 

Models 739, 599 x x x x OFT 

5210 Models G1, G2 x x x x CUT 

5271, all models x x x x OFT 

5273, all models x x x x OFT 

5371, all models x x x x OFT 

5373, all models x x x x OFT 

5540 x x x x OFT 

5550 x x x x OFT 

5560 x x x x OFT 

5578 x x x x OFT 

Figure 7-2 (Part 1 of 2). Terminals Supported by 3174 Subsystem Control Units 
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Channel-Attached Remotely Attached 

SNA Non-SNA SDLC BSC Type of 

Term Ina I 1L 1L 1 R, 2R, 51 R, 52R 1R, 51R Term Ina I 

Displays (cont'd) 

6150 

Models 20, 25 x x x x OFT 

Model A25 x x x x OFT 

6151 Model 10 x x x x OFT 

SOEMI x 
(OEM Devices) 

Printers 

3262 

Model 3 x x x x 
Model 13 x x x x 

3268 

Model 2 x x x x 
Model 2C x x x x 

3287 

Model 1 x x x x 
Model 1C x x x x 
Model 2 x x x x 
Model 2C x x x x 

4214 Model 1 x x x x 
4234 Model 1 x x x x 
4245 

Model 012 x x x x 
Model 020 x x x x 

4250 Model 1 x x x x 
5210 

Model G1 x x x x 
Model G2 x x x x 

Switching Mgnt Sys 

3814 

Model A1 x x x x 
Model A2 x x x x 
Model A3 x x x x 
Model A4 x x x x 

Legend: 

• OFT = distributed function terminal: A terminal that can·interpret the data stream 
and execute functions without help from the control unit to which it is attached. 

• CUT = control unit terminal: A terminal that cannot interpret the data stream and 
execute terminal functions without help from the control unit to which it is attached. 

Figure 7-2 (Part 2 of 2). Terminals Supported by 3174 Subsystem Control Units 
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3174 Model 1L 

3174 Model 1R 

The 3174 Model 1L is a large-cluster control unit. It is shipped with an 
S/370-type channel adapter for SNA and non-SNA for local attachment. The 
basic storage is 1M byte. One 5-1/4-inch, high-capacity 1.2M diskette drive is 
standard for all models. A second diskette drive must be installed if distributed 
function terminals are to be used for downstream load (DSL). A four-port ter­
minal adapter with either IBM 3299 Multiplexer Adapters or Terminal 
Multiplexer Adapters (a special feature) supports a maximum of 32 Category A 
terminals. 

Customization is performed with a control unit terminal attached to port 0 of the 
3174. Any terminal may be attached to port 0 at other times. All 3174 control 
units support Full Keyboard Utilities. 

Subsystem online tests and problem determination are performed through a 
control unit terminal attached to any port or multiplexer without interrupting 
other terminals attached to the 3174. Offline tests are performed through the 
3174 control panel. You may wish to review the "Highlights" of the 3174 Sub­
system Control Units on page ix. 

Special features can be installed by the customer. 

• 1.2M Diskette Drive 

• Terminal Multiplexer Adapter. 

The 3174 Model 1R is a large-cluster control unit designed for remote oper­
ations. It contains EIA RS-232C/CCITT V.24 and CCITT V.35 interfaces for 
SNA/SDLC, BSC, or X.25 remote link attachment. The basic storage is 1M byte. 
One 5-1/4-inch, high-capacity 1.2 diskette drive is standard for all models. A 
second diskette drive must be installed if distributed function terminals are to be 
used for downstream load (DSL). A four-port terminal adapter with either IBM 
3299 Terminal Adapters or Terminal Multiplexer Adapters (a special feature) 
supports a maximum of 32 Category A terminals. 

Customization is performed with a control unit terminal attached to port 0 of the 
3174. Any terminal may be attached to port 0 at other times. All 3174 control 
units support Full Keyboard Utilities. 

Subsystem online tests and problem determination are performed through a 
control unit terminal attached to any port or multiplexer without interrupting 
other terminals attached to the 3174. Offline tests are performed through the 
3174 control panel. You may wish to review the "Highlights" of the 3174 Sub­
system Control Units on page ix. 

Special features can be installed by the customer. 

• 1.2M Diskette Drive 

• Terminal Multiplexer Adapter 

• Encrypt/Decrypt 
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3174 Model 2R 
The 3174 Model 2R is a large-cluster control unit designed for remote oper­
ations. It contains X.21 interface (CCITT V.11) for SNA/SDLC or X.25 remote link 
attachment. The basic storage is 1M byte. One 5-1/4-inch high-capacity 1.2 
diskette drive is standard for all models. A second diskette drive must be 
installed if distributed function terminals are to be used for downstream load 
(DSL). A four-port terminal adapter with either IBM 3299 Terminal Multiplexers 
or Terminal Multiplexer Adapters (a special feature) supports a maximum of 32 
Category A terminals. 

Customization is performed with a control unit terminal attached to port 0 of the 
3174. Any terminal may be attached to port 0 at other times. All 3174 control 
units support Full Keyboard Utilities. 

Subsystem online tests and problem determination are performed through a 
control unit terminal attached to any port or multiplexer without interrupting 
other terminals attached to the 3174. Offline tests are performed through the 
3174 control panel. You may wish to review the "Highlights" of the 3174 Sub­
system Control Units on page ix. 

Special features can be installed by the customer. 

• 1.2M Diskette Drive 

• Terminal Multiplexer Adapter 

• Encrypt/Decrypt 
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3174 Model 51R 

Figure 7-3. IBM 3174 Subsystem Control Unit Model 51 R 

The 3174 Model 51R (shown in Figure 7-3) is a small-cl uster control unit 
designed for remote operations. It contains EIA RS-232C/CCITT V.24 and CCITT 
V.35 interfaces for SNA/SDLC, SSC, or X.25 remote li nk attachment. Basic 
storage is 1 M byte. One 5-1 /4-inch high-capacity 1.2 diskette drive is basic for 
all models. A second diskette drive is required if distri buted funct ion terminals 
are to be used for downstream load (DSL) . A nine-port terminal adapter sup­
ports 9 Category A terminals directly or 16 Category A terminals through IBM 
3299 Terminal Multiplexers. 

Customization is performed with a control unit termi nal attached to port 0 of the 
3174. Any terminal may be attached to port 0 at other t imes. All 3174 control 
units support Full Keyboard Utilities. 

Subsystem online tests and problem determination are performed through a 
control unit terminal attached to any port or multi plexer without interrupting 
other terminals attached to the 3174. Offline tests are performed through the 
3174 control panel. You may wish to review the "H ighl ights "of the 3174 Sub­
system Control Units on page ix. 

Special features can be installed by the customer. 

• 1.2M Diskette Drive 
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3174 Model 52R 
The 3174 Model 52R is a small-cluster control unit designed for remote oper­
ations. It contains X.21 interface (CCITT V.11) for SNA/SDLC or X.25 remote link 
attachment. The basic storage is 1 M byte. One 5-1/4-inch high-capacity 1.2 
diskette drive is standard for all models. A second diskette drive is required if 
distributed function terminals are to be used for downstream load (DSL). A 
nine-port terminal adapter supports 9 Category A terminals directly or 16 Cate­
gory A terminals through IBM 3299 Terminal Multiplexers. 

Customization is performed with a control unit terminal attached to port 0 of the 
3174. Any terminal may be attached to port 0 at other times. All 3174 control 
units support Full Keyboard Utilities. 

Subsystem online tests and problem determination are performed through a 
control unit terminal attached to any port or multiplexer without interrupting 
other terminals attached to the 3174. Offline tests are performed through the 
3174 control panel. You may wish to review the "Highlights" of the 3174 Sub­
system Control Units on page ix. 

Special features can be installed by the customer. 

• 1.2M Diskette Drive 
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3274 Control Unit and 3276 Control Unit Display Station 

The 3274 and 3276 control units can attach to a host data processing system in 
several ways: 

• Local attachment directly to a host system channel. 

• Remote attachment via BSC protocol or SDLC protocol, either through com­
munication facilities or through direct connection via an EIA or CCITT inter­
face. Remote models of the 3274 are capable of operating over X.21 and 
X.25 facilities. 

• Direct connection to the IBM 8100 Information System, or to the IBM 3704, 
3705, and 3725 Communication Controllers. 

• Loop attachment either to a data-link-attached or to a directly attached loop 
of the IBM 8100 Information System and the IBM 4300 Processor Complex. 

The System/370 and the 4300 System can operate as a host computer to any 
3270 display system that is remotely attached and using BSC protocol. The 
System/370, 4300 System, 8100 Information System, 303x Processor, and 3081 
Processor can operate as a host computer to any 3270 display system that is 
remotely attached and using SDLC protocol. 

Attaching Terminals 
As mentioned previously, display stations and printers attached to a control unit 
are referred to as terminals. Those display stations and printers developed spe­
cifically to attach to the 3274 Control Unit are called Category A terminals. Cate­
gory B terminals are designed to attach to earlier control unit models, the 3271 
and 3272. (Any models that control large clusters of as many as 32 terminals, 
including Category B terminals, can attach a maximum of only 16 Category B 
terminals.) On a control unit, Type A adapters attach Category A terminals, and 
Type B adapters attach Category B terminals. A third adapter, the 3299 Ter­
minal Multiplexer, attaches only Category A terminals to all models of the 3274 
except Model 51C. Using the 3299 Terminal Multiplexer requires less cable. 

The 3274 Control Units can be grouped conveniently according to their type of 
attachment and the size of the cluster of display stations and printers they can 
control. 

• Locally attached Models 21A, 218, 210, 31A, 310, 41A, and 410 (shown in 
Figure 7-4 on page 7-11) can control a large cluster of as many as 32 
display stations and printers. 

• Remotely attached Models 21C, 31C, and 41C can control a large cluster of 
as many as 32 terminals. 

• Remotely attached Models 51C and 61C control mid-sized clusters. The 
Model 51C controls a maximum of 12 display stations and printers, and the 
Model 61C controls as many as 16. 
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Storage 

Figure 7-4. IBM .3274 Control Unit Model 41 D 

Displays and printers have a diversity of features. The models of the 3274 
Control Unit differ on the basis of the displays and printers that they support 
(see Figure 7-5). The greater the amount of storage a particular control unit 
model offers, the more functions and features it can support. 

• Models 21A, 218, 21C, and 210 have 64K bytes (K equals 1024) of storage. 
They deliver basic functions at an economical price. 

• Model 51C also is designed to support basic functions at an economical 
price. Its 64K bytes of storage can be upgraded to 128K or 192K bytes to 
support added features, as your system is expanded. 

• Models 41A, 41C, 410, and 61C have 192K bytes of storage, which can be 
upgraded to 320K bytes. The simplicity of their design makes them easy to 
use. They support multiple features, possess functions and features com­
patible with earlier models of the 3274, and are easily configured. 

• Models 31A, 31C, and 310 have 128K bytes of storage, which can be 
upgraded to 192K bytes. Models 31A, 31C, and 310 are recommended only 
for those installat ions where Category B terminal support is still required. 
Otherwise, a Model 41A, 41C, or 410 should be considered. 

Chapter 7. Control Units 7-11 



Customization 
As part of the installation procedure for all 3274 models, from two to seven 
diskettes are used to generate a customized initial microcode load (IML) 
diskette that supports the configuration of display stations and printers that your 
business requires. The IML diskette gives the 3274 all the information about the 
system required for startup when power is turned on. 

To customize a diskette, the operator follows a procedure for typing in the 
system configuration features at the keyboard of a control unit terminal attached 
to the 3274. (See Figure 7-2 on page 7-4.) A user-customized diskette can be 
recustomized as you add or remove features to meet your changing needs. 
Backup IML diskettes can be generated with a similar procedure. 

Channel-Attached 

SNA Non·SNA Remotely Attached 

Terminal 21A 31A 41A 218 210 310 410 21C 31C 41C 51C 61C 

Category A Displays 

3178 

Model C1 x x x x x x x x x x x x 
Model C2 x x x x x x x x x x x x 
Model C3 x x x x x x x x x x x x 
Model C4 x x x x x x x x x x x x 

3179 Model 1 4 x x 4 4 x x 4 x x x x 
3179 G x x x x x x x x 
3180 Model 1 x x x x x x x x x x x x 
3270-PC,PC/G/GX 5 x x 5 5 x x 5 x x x x 
3278 

Models C2, C3 x x x x x x x x x x x x 
Model C4 x x x x x x x x x x x x 
Model CS x x x x x x 2 x 

3279 

Model S2A x x x x x x x x x x x x 
Model S2B 4 x x 4 4 x x 4 x x x x 
Model S3G 4 x x 4 4 x x 4 x x x x 
Model 2X 4 x x 4 x x x 4 x x x x 
Model 3X 4 x x 4 x x x 4 x x x x 

3290 x x x x x x x x 
5150, all models x x x x x x x x x x x x 
5160 

Models 68, 78 x x x x x x x x x x x x 
Models 86, 87, 586 x x x x x x x x x x x x 

5170 

Models 68, 99X x x x x x x x x x x x 
Models 239, 495 x x x x x x x x x x x x 
Models 739, 599 x x x x x x x x x x x x 

5540/50/60 x x x x x x x x x x x x 

Figure 7-5 (Part 1 of 2). Terminals Supported by 3274 Control Units 
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Channel-Attached 

SNA Non-SN A Remotely Attached 

Terminal 21A 31A 41A 218 210 310 410 21C 31C 41C 51C 61C 

5578 x x x x x x x x x x x x 
6150 

Model 20 x x x x x x x x x x x x 
Model 25 x x x x x x x x x x x x 
Model A25 x x x x x x x x x x x x 

6151 Model 10 x x x x x x x x x x x x 
Category A Printers 

3262 

Model 3 x x x x x x x x x x x x 
Model 13 x x x x x x x x x x x x 

3268 Model 2 x x x x x x x x x x x x 
3268 Model 2C 4 x x 4 x x x 4 x x x x 
3287 

Model 1 x x x x x x x x x x x x 
Model 1C 4 x x 4 x x x 4 x x x x 
Model 2 x x x x x x x x x x x x 
Model 2C 4 x x 4 x x x 4 x x x x 

3289 

Model 1 x x x x x x x x x x x x 
Model 2 x x x x x x x x x x x x 

4214 

4234 Model 1 x x x x x x x x x x x x 
4245 Models 012, 020 

4250 x x x x 
5210 

Model G01 x x x x x x x x x x x x 
Model G02 x x x x x x x x x x x x 

Category B Displays 

3277 Model 2 x x x x 1 x 3 

Category B Printers 

3278 Model 1 x x x x 1 x 3 

Model 2 x x x x 1 x 3 

Legend: 

X Indicates that attachment is possible. 

Binary synchronous communication operation only. 

2 Requires additional storage. 

3 SNA/Synchronous Data Link Control operation, requiring additional storage. 

4 Base color operation only. 

5 Control unit terminal mode only. 

Figure 7-5 (Part 2 of 2). Terminals Supported by 3274 Control Units 
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3274 Models 41A, 41C, 410, and 61C 
The 3274 Models 41A, 41C, 410, and 61C have the same functions and features 
as the Models 31A, 31C, 310, and 51C, respectively, but they do not support any 
Category B terminals. These newer models all have 192K bytes of storage and 
a double-sided diskette drive. Additionally, 128K bytes of storage may be added 
(for a total of 320K) to support additional functions such as X.25 communications. 
A number of standard provisions make these models easy to install and con­
figure: 

• Models 41A, 41C, and 410 have 32 Category A terminal ports. Suited for a 
smaller system, the Model 61C has 16 such ports. 

• Support for the 3290 Information Panel. 

• Standard voltage options and communication cable. 

• Category A adapters to support Category A terminals or the 3299 Terminal 
Multiplexer. 

The models differ in their method of attachment to a host processing system: 

• Model 41A: Local attachment (SNA). See the description of Model 31A for 
details. 

• Model 410: Local attachment (non-SNA). See the description of Model 310 
for details. 

• Models 41C and 61C: Communicate remotely using SDLC or BSC protocol. 
For details, see the descriptions of Models 31C and 51C, respectively. 
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3274 Model 51C 

Figure 7-6. IBM 3274 Control Unit Model 51C 

A table-top model , the 3274 Model 51C (shown in Figure 7-6) can control a 
maximum of 12 display stations and printers for remote communication with the 
host system. The base Model 51 C permits attachment of eight Category A termi­
nals. Its base 64K bytes of storage can be increased to 128K, 192K, or 256K as 
the system is enhanced. The Model 51C communicates remotely in the same 
manner as Models 21C and 31C. With the appropriate configuration support, it 
provides all the functions supported by those models, but it does not support the 
3299 Terminal Multiplexer. Additionally, Model 51C can: 

• Communicate with a 4331 Processor or the 8100 Information System via a 
directly attached loop using SDLC and operate in half-duplex mode at 9600 
or 38 400 bps over the loop. 

• Communicate with a 4331 Processor or the 8100 Information System via a 
data-link-attached loop using SDLC and operate in half-duplex mode at 1200 
or 2400 bps over the loop. 

• Operate in half-duplex point-to-point mode using SDLC at transmission 
speeds of 1200, 2400, 4800, and 9600 bps on switched facilities. 

• Communicate with the 8100 Information System via direct connection 
(without modems or communication facilities) at speeds up to 56 000 bps 
using SDLC protocol. 

The Model 51 C supports the same functions on the same terminals that the 3276 
Control Unit Display Station supports, except for the 3276 printer default matrix. 
In addition, it can control more terminals. 
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327 4 Models 21 A, 21 B, 21 D, 31 A, and 31 D 
These floor-standing control units can control a maximum of 32 display stations 
and printers for local attachment to a host system. Models 21A, 218, and 210 
have 64K bytes of storage; Models 31A and 310 have 128K bytes of storage. 

• Models 21A and 31A: Local attachment (SNA version) to a System/370 
processor is via a byte multiplexer, selector, or block multiplexer channel, 1 

or to a 303x or 3081 via a byte multiplexer or block multiplexer channel. 
Attachment to a 4300 processor is via byte multiplexer or block multiplexer 
channel. 

• Models 218, 210, and 310: Local attachment (non-SNA) to a System/370 
processor is via a byte multiplexer, selector, or block multiplexer channel, 1 

or to any 303x, 3081, or 4300 processor via a byte multiplexer or block 
multiplexer channel. 

• If there is a need to add functions to your system, these models can be 
enhanced. The Models 21A and 210 can be upgraded to Models 31A and 
310, and the storage on a Model 31A or 310 can be increased to 256K bytes. 

3274 Models 21C and 31C 
These floor-standing control units can control a maximum of 32 display stations 
and printers for remote attachment to a host system. Model 21C has 64K bytes 
of storage; Model 31C has 128K bytes and can be expanded to 192K or 256K for 
enhanced functions. Functionally compatible, both Models 21 C and 31 C: 

• Communicate with a System/370 or 4300 processor using SOLC protocol via 
a 3704, 3705, or 3725 Communication Controller or via the Communications 
Adapter feature of the 4331 Processor. 

• Communicate with a System/370 or 4300 processor using BSC protocol. 

• Communicate with System/370 Models 115, 125, 135, and 138, using BSC, 
via an Integrated Communications Adapter. 

• Operate in half-duplex point-to-point or multipoint mode on half-duplex or 
duplex facilities, using SOLC or BSC, at transmission speeds of 2000, 2400, 
4800, 7200, and 9600 bps on nonswitched facilities. Point-to-point communi­
cation at speeds up to 56 000 bps are also possible where facilities are 
available. (All communication at speeds greater than 9600 bps must use 
SOLC protocol.) In addition, communication via a 3705 or 3725 Communi­
cation Controller, or the Communications Adapter feature of the 4331 
processor, can be by means of direct connection (that is, without modems or 
communication facilities) at speeds up to 57 600 bps. 

1 Because of performance considerations, which may yield less than maximum output, attachment 
to a non-DCC subchannel of a block multiplexer channel or to a selector channel is not recom­
mended. 
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Figure 7-7. IBM 3276 Control Unit Display Station with 3287 Printer 

3276 Control Unit Display Station 
The IBM 3276 Control Unit Display Station (shown in Figure 7-7) is a table-top 
control unit integrated into a display station module. It can control a cluster of up 
to eight display stations and printers, including its own display, and is designed 
for remote attachment to a host system. There are eight models of the 3276. 
Models 1, 2, 3, and 4 are used with BSC transmission control, and Models 11 , 12, 
13, and 14 are used with SNA/SDLC. Models 1, 2, 3, and 4 each have a different 
display screen size. Models 11, 12, 13, and 14 have the same display screen 
sizes as Models 1, 2, 3, and 4 respectively. 

All models can operate in half-duplex mode on duplex or half-duplex communi­
cation facilities. They can communicate with a 3704, 3705, or 3725 Communi­
cation Controller or the Communications Adapter feature of the 4331 Processor 
at 1200 bps (SDLC or BSC) directly, without need for communication facilities or 
a modem . 

• Models 1, 2, 3, and 4 communicate with a System 360/370, or any 4300 
processor using BSC protocol over communication facilities via (where 
applicable) a 2701 Data Adapter Unit, a 2703 Transmission Control, a 3704, 
3705, or 3725 Communication Controller, an Integrated Communications 
Adapter, or the Communications Adapter feature of the 4331 . 

Models 1, 2, 3, and 4 operate using BSC protocol at 1200, 2000, 2400, 4800, 
and 7200 bps. When the models are directly connected to a 3704, 3705, or 
3725 Communication Controller, communication speed is limited to 1200 
bps. 

• Models 1, 2, 3, and 4 communicate, when the SDLC/BSC switch is set to 
SDLC, with the 8100 system via a modem or direct connection on an SDLC 
data link. 
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• Models 11, 12, 13, and 14 communicate with the 8100 Information System via 
a modem or direct connection on an SDLC data link, a directly attached 
loop, or a data-link-attached loop. 

• All models with the SDLC/BSC Switch feature communicate with a 
System/370 or any 4300 processor, using SDLC protocol over communi­
cation facilities, via a 3704, 3705, or 3725 Communication Controller, or via 
the Communications Adapter feature of the 4331 processor. 

• Models 11, 12, 13, and 14 operate using SNA/SDLC protocol at 1200, 2400, 
4800, 7200, and 9600 bps. When the models are directly connected to the 
3704, 3705, or 3725 Communication Controller, communication speed is 
limited to 1200 bps. 

Models 1, 2, 3, and 4 with the optional SDLC/BSC Switch feature installed 
can operate via SDLC protocol at the same communication line speeds as 
Models 11, 12, 13, and 14. But, if the Switch feature is installed, a 3279 Color 
Display Station cannot be attached to the 3276. 

• All models can communicate with a 3704 or 3705 Communications Controller 
or the Communications Adapter feature of the 4331 Processor at 1200 bps 
(SDLC or BSC) without need for communication facilities or a modem (direct 
connection). 

At a 3276 display station, the operator can use either the keyboard or the 
selector pen (optional) to enter information. The keyboard provides all the 
standard editing functions. The models have varying screen capacities: 

• Models 1and11 display a maximum of 12 lines of 80 characters each. 
When operating in 3277-compatible format, the Model 1 will display 40 char­
acters per line. 

• Models 2 and 12 display a maximum of 24 lines of 80 characters each. 

• Models 3 and 13 display a maximum of 32 lines of 80 characters each. 

• Models 4 and 14 display a maximum of 43 lines of 80 characters each. 

A special nondisplayed input mode allows fields of data to be program-defined 
so that they will accept information entered at the keyboard without displaying it 
on the screen. The Security Keylock and the Audible Alarm are standard. 

Figure 7-8 shows the Category A terminals supported by the various models of 
the 3276 Control Unit Display Station. 
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Terminal 1 11 2 12 3 13 4 14 

Category A Displays 

3178 

Model C1 x x x x x x x 
Model C2 x x x x x x x 
Model C3 x x x x x x x 
Model C4 x x x x x x x 

3179 Color Display 1 1 1 1 1 1 1 
Station 

3180 Model 1 x x x x x x x 
3270-PC/G and /GX 2 2 2 2 2 2 2 

3278 

Model 2 x x x x x x x 
Model 3 x x x x x x x 
Model 4 x x x x 

3279 

Model S2A x x x x x x x 
Model S2B 1 1 1 1 1 1 1 

Model S3G 1 1 1 1 1 1 

Model 2X 1 1 1 1 1 1 1 

Model 3X 1 1 1 1 1 1 

3290 

Category A Printers 

3262 

Model 3 

Model 13 x x x x x x x x 
3268 Model 2 x x x x x x x x 
Model 2C 1 1 1 1 1 1 1 1 

3287 

Model 1 x x x x x x x x 
Model 1C 1 1 1 1 1 1 1 1 

Model 2 x x x x x x x x 
Model 2C 1 1 1 1 1 1 1 1 

3289 

Model 1 x x x x x x x x 
Model 2 x x x x x x x x 

4250 

5210 

Model G01 x x x x x x x x 
Model G02 x x x x x x x x 

Legend: 

X Indicates that attachment Is possible. 

1 Base color mode only. 

2 Control unit mode only. 

Figure 7-8. Category A Terminals Supported by 3276 Control Unit Display Stations 
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Chapter 8. Optional System Components 

Figure 8-1 . IBM 3270 Personal Computer Attachment 

3270 Personal Computer Attachment 
With the IBM 3270 Personal Computer Attachment (shown in Figure 8-1), an IBM 
Personal Computer System Unit can be connected to an IBM 3278 or 3279 
display and keyboard . The Attachment gives you the choice of working with the 
3278's or 3279's host computer or using Personal Computer capabilities to 
operate as a personal computer. With Personal Computer capability added to 
the 3278 or 3279, you can use the wealth of programs designed for the Personal 
Computer and create application programs tailored to your needs, using BASIC 
or other Personal Computer programming languages. Both mainframe work 
and individualized computing can be accomplished without the clutter of two 
separate terminals on the same desk. 

When the system is operating in the host-computer mode, your input is proc­
essed by the control unit and sent to the host. The System Unit does not inter­
fere with the processing . When the system is operating as a Personal 
Computer, most IBM Personal Computer application programs running under 
DOS can be used. Even though the results are displayed on the 3278 or 3279 
screen, your input is processed by the Personal Computer System Unit. With 
this arrangement, both 3278 or 3279 host programs and personal computer pro­
grams can run concurrently. 
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Files from the host system and the System Unit can be transferred back and 
forth. Data transferred from a host application program can be formatted for use 
by IBM Personal Computer programs. Selected screens of information gener­
ated by the 3278's or 3279's host system can be transferred to the Personal 
Computer printer or to the System Unit diskette. 

To attach to the 3278 or 3279 display, the IBM Personal Computer System Unit 
must have 64K bytes of storage; a 5-1/4-inch Diskette Drive Adapter and one 
Diskette Drive; and a Color/Graphics Monitor Adapter or Monochrome Display 
and Parallel Printer Adapter. 

The 3278 or 3279 Personal Computer Adapter, used for the 3278 or 3279, is 
installed by a service representative. This adapter provides: 

• The capability of using either the 3278 (or 3279) or the Personal Computer 
screen image 

• A path for transferring data between the host and the Personal Computer 

• An input/output panel for a cable connection and test switch. 

The 3270 Personal Computer Attachment Option can be installed by the cus­
tomer. The option provides: 

• An adapter in the Personal Computer into which the 3278 or 3279 keyboard 
can be plugged 

• Three cables to connect the Personal Computer to the 3278 or 3279 display 
and keyboard 

• A cable distribution box 

• A user's guide, including Personal Computer diskettes. 
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Figure 8-2. IBM 3299 Terminal Multiplexer 

3299 Terminal Multiplexer Models 1 and 2 
An intermediary between the 3174 or 3274 control unit and the terminals in large 
or dispersed computer installations, the 3299 Terminal Multiplexer (shown in 
Figure 8-2) allows the terminals to be located at a greater distance from the 
control unit. In addition, the 3299 eliminates the expense and planning involved 
in running individual coaxial cables from the control unit to each of the Category 
A terminals attached to it. 

• Only one coaxial cable is required to connect a control unit and a 3299, 
which can be located as far as 1500 meters (4920 feet) from the control unit. 
Since each 3299 can attach a maximum of eight Category A terminals, four 
3299s are required to attach 32 terminals to a control unit. 

• Category A terminals can be attached to the 3299 by coaxial cable from a 
distance as far as 1500 meters (4920 feet) away. This means that the termi­
nals can be 3000 meters (9840 feet) from a control unit, which is twice the 
distance allowed for directly cabled terminals. 

• The 3299 can attach to all the control units except the 3274 Model 51C, which 
is equipped with 3299 Terminal Multiplexer support. 

• The 3299 Model 2 contains a wrap feature that allows an Online Wrap Test 
(10) for problem determination. This test allows testing of a particular ter­
minal or multiplexer without affecting other terminals operating at the same 
time. 
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Figure 8-3. IBM 3814 Switching Management System 

3814 Switching Management System 
The IBM 3814 Switching Management System (shown in Figure 8-3) is a device 
that switches processor channels among 1/0 control units in a data processing 
center. The modular design of the 3814 allows individual 3814 units to be dis­
tributed through a large processing center to put switching capability where it is 
needed. 

The 3814 lets you switch resource pools among processors, back up failing 
processors and devices, and balance the workload among processors, making it 
easier for you to manage the resources in your data center. Using the 3814, you 
can : 

• Rapidly reconfigure your resources among the channels of one or more IBM 
System/370, 30xx, or 43xx processors 

• Provide alternative paths to critical devices 

• Increase the number of possible control unit configurations on each channel. 

Following are some of the characteristics of the 3814: 

• Allows remote control of switching (you can locate the switching console up 
to 1000 feet away from the 3814). 

• Uses operator control on a 3178 or 3278 display terminal or a 3270 PC, or, if 
the system attachment feature is installed, on a host-attached terminal 

• Uses prestored configurations for rapid, error-free reconfigurations 
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• Switches synchronously with a lull in channel traffic, or immediately 

• Has an online help facility (USERINFO) that can be tailored by the customer 

• Generates a log record file 

• Prints to a 3278 printer 

• Allows password security 

• Has self-diagnostics. 
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Chapter 9. Functional Control Capability 

To use the functional control capability of the IBM 3270 Information Display 
System effectively, the system designer must consider the display image 
formats, transaction design, communication facilities, operator wait times, oper­
ator costs, channel loading, number of processor interruptions, number of tele­
communication messages, and application program design. This is best done 
by selecting a typical transaction and evaluating the effect of functional control 
capability on system costs and performance. This evaluation, coupled with an 
assessment of operator control capabilities and considerations of system config­
uration, physical setup, and installation planning, will determine the best ratio 
between cost and performance for a display system. 

Highlights of the functional control capabilities of the 3270 Information Display 
System include: 

Format Control by Data Field: The 3270 system provides program control by 
data field. Each data field is established by a field-attribute character in the first 
position of the field. The field attribute character, written by the program, occu­
pies a single nondisplayed character position at the beginning of a field and 
serves as a visual separation between successive fields. A field may be started 
at any character position on the display screen. The attribute character can 
define: 

• Protected or nonprotected fields: A protected field is one that cannot be 
modified by the display operator. An unprotected field is one in which the 
operator can enter or modify data. 

• Alphanumeric or numeric fields: An alphanumeric field is an input field in 
which an operator can enter alphabetic, numeric, or symbol characters. A 
numeric field has special meaning for protected fields, data entry key­
boards, and the Numeric Lock special feature. 

• Character display (nondisplay, display, intensified display). 

• Detectability or nondetectability (by use of a selector pen). 

• Tab stop positions (the first character position of unprotected fields). 

Note: A secondary effect of the protection and intensity attributes is the control 
of field color on the 3179 Color Display Station, the 3279 Color Display Station 
(all models), and the 3287 Printer Models 1C and 2C when in base color mode. 
Fields can be displayed in any of the four colors: red, blue, green, and white. 
Fields can be printed in any of the four colors. 
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Format Control by Data Field and Character: Extended attribute codes control 
these additional characteristics: 

• Extended highlighting (reverse video, blinking, and underscore) 
• Extended color (seven colors) 
• Programmed symbols 

These attributes can be associated with fields or individual characters. 

Alert: The Alert function makes it easier for the system operator to do problem 
determination and failure isolation. The 3174 and 3274 control units send unso­
licited error messages to the host through the Network Communication Control 
Facility (NCCF) and the Network Problem Determination Application (NPDA) 
licensed programs. The rr?"c:ages appear on the system operator's screen. 
Alert capability can be set up to show all the errors in the network by type, or 
only errors in a certain dev1r1=> Alert is an SNA-only function, supported by 
microcode in the 3174 and 1?74. 

Audible Alarm (display stations): An application program can activate the 
alarm. The User's Gaide for a program tells whether the audible alarm sounds 
and, if so, the different re2c:ons for sounding it. The audible alarm also sounds 
whenever the operator ent 0 r"' "' character in the next-to-last character position 
on the screen. 

Audible Alarm (3262): This audible alarm is activated by a code in the host 
program or by an error condition that occurs during printer operation. This 
alarm can be disabled by the operator. 

Audible Alarm (3268, 3287 ':1.nn 3289): This audible alarm alerts the operator to 
conditions requiring operator intervention. The operator can adjust the volume 
of the alarm. 

BSC Copy Command (3174 Models 1R and 51R; 3274 Models 21C, 31C, 41C, 51C, 
and 61C): The host-initiated BSC Copy command may be used with these 
control units to direct data transfer from one terminal to another terminal 
attached to the same control unit. Upon accepting the command issued at the 
receiver (to) terminal, the control unit controls the data transfer from the sender 
(from) terminal. This eliminates the need to transfer the buffer data to and from 
the host. 

BSC and SDLC Protocol: BSC protocol provides transmission reliability and 
comprehensive data checking. SDLC protocol, compared with BSC protocol, 
provides more extensive data-checking capability, results in greater trans­
mission efficiency, and uses common-carrier facilities. 

3174 Channel Interface Speeds: Data transfer rates to 1.25 million characters 
per second allow operation at the speed of the channel, which reduces response 
time. 

3274 Channel Interface Speeds: Data transfer rates of 10 000 to 650 000 charac­
ters per second allow operation at the speed of the channel, which reduces 
response time. 
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Character Addressing: Addressing facilities permit starting a program write at 
any character position of the display screen. The write address can be set any 
number of times during an image write or update, or both. This allows selective 
writes to various noncontiguous areas of the display screen. This facility also 
allows the modification of single- or multiple-field attribute characters as well as 
data characters. 

Communication Line Speeds: Depending on the unit and its features, trans­
mission rates of up to 64 000 bps are possible. 

Erase Unprotected: The Erase Unprotected operation capability erases all 
unprotected data fields to null codes, and it positions the cursor in the first 
unprotected field of the screen. 

Host-Initiated Local Copy Function (SNA only: 3174; 3274; 3276 Models 11, 12, 13, 
and 14; and 3276 Models 1, 2, 3, and 4 with the SDLC/BSC Switch Feature): The 
host can initiate a local copy function by sending a write-type command with the 
print bit set. This function permits data transfer from a 3178, 3179, 3180, 3278, 
3279, or 3290 display station to any printer(s) attached to the same control unit. 
Printer assignment is controlled by a print authorization matrix in the control 
unit. This matrix specifies, for example, which displays may use a given printer. 
The matrix is loaded in the 3174 and 3274 from the host by the user-written 
application program or from the customized system diskette. Category A 
display stations can transfer data only to Category A printers. In the 3276, the 
matrix is determined by the physical attachment of the printers to the 3276 at 
power-on time. In this matrix, each display station is associated with the 
powered-on printer that has the next higher terminal address. Printer assign­
ment can be changed at the attached display station keyboard. 

Null Suppression: To reduce message lengths while providing maximum length 
input fields, 3270 data fields can be erased to null codes under operator or 
program control. As an operator keys input data into a field, data codes replace 
null codes, leaving null codes in any unkeyed positions of the field. When a 
read modified message is sent to the host system, null codes are not transmitted 
as part of the message. This eliminates the transmission of unnecessary codes 
from unused positions of a field. 

Operator-Initiated Local Copy Function (Non-SNA and SNA: 3174, 3274, and 
3276): The operator initiates a local copy from a 3178, 3179, 3179 G, 3180, 3278, 
3279, and 3290 display station to a printer(s) attached to the same control unit by 
pressing the Print key on the display station keyboard. As with the host-initiated 
local copy function (described above), printer selection is controlled by a print 
authorization matrix in the 3174, 3274, or 3276. 

Program Tab: To decrease the length of a message transmitted to a display 
station, Program Tab permits writing data fields into successive unprotected 
data fields that were previously defined by a screen format. This eliminates the 
need to transmit control characters to specify the starting address of noncontig­
uous data, and so reduces the number of control characters required. 

Protected Data Image Format: Protected data image format prevents the oper­
ator from entering data on specific areas of the screen. This allows field labels, 
instructions, and field control information to be written to a display station once 
and reused any number of times with variable input or output data. For 
example, in file inquiry, a protected data image format can be written to the 
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display station once, allowing later transmission of only the variable data 
records. Similarly, a protected data image format can be written to a display 
station once and can be used many times for repetitive key entry input trans­
actions. 

Read Modified Command: This command permits transfer of only operator­
modified data fields with null codes suppressed. Because this operation 
reduces the message size by including essential data only, it also reduces traffic 
on the communication line and channel. 

Remote General Poll: The control unit hardware has provisions to allow the 
program, with a general poll instruction, to interrogate all devices attached to 
the control unit with only one request. This reduces polling overhead and com­
munication line traffic. 

Repeat Characters: To decrease the number of data characters that must be 
transmitted to a display station, a single character, transmitted once, can be 
repeated from a starting address to an ending address. 

Select: Display systems directly attached to a channel require a buffer load 
delay to prepare to execute a write or a read operation. A select operation 
allows a selector or block multiplexer channel to be released for other use 
during this delay time. 

Short Read: Program access (PA) keys permit an operator to communicate with 
the program without transmitting unprotected data fields to the host system. 
Pressing one of these keys causes a short read operation that will transmit only 
the information necessary to identify which of the keys caused the attention. This 
eliminates the transmission of unnecessary data to the host system processor, 
thereby reducing traffic on the communication line and channel. 

Write and Erase/Write Alternate Commands: These commands are used to 
load, format, and selectively erase device buffer data. 

Write Structured Field Command: This command provides a general mech­
anism for conveying command-like functions, called structured fields, in the data 
stream to a terminal. These structured fields can be used by a program to 
perform various functions. For example, the program may interrogate a device 
to establish its characteristics, such as whether it supports color, or it may 
instruct the device on whether the attributes of color and highlighting should be 
included in data sent from the terminal to the host computer. It also establishes 
whether the operator can select these attributes from the display station key­
board. 
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Chapter 10. System Attachment 

This chapter introduces the ways that 3270 control units can be attached to a 
host system. 

Local Attachment 
Locally, a control unit is attached to a System/370 type processor through a 
selector, multiplexer, or block multiplexer channel. The control unit is attached 
by cable to one of the eight control unit positions on the channel interface. From 
the host computer, the channel provides the control unit with both the data for 
display and printing, and the control information it needs to direct the operation 
of its attached display stations and printers. In their buffer storage, the display 
stations and p~inters store the data from the control unit for display or printing. 
The buffer permits simultaneous presentation of the display image and composi­
tion of a message from the keyboard at each display station. 

Locally attached control units can be positioned as far as 61 meters (200 feet) 
from the system channel, depending upon the system and channel configuration. 
Locally attached control units are: 

• 3174 Subsystem Control Unit Model 1L 
• 3274 Control Unit Models 21A, 218, 210, 31A, 310, 41A, and 410. 

Remote Attachment 
Remotely, the control unit and the system channel can communicate 
(1) through a channel-connected communication controller or an integrated 
control unit using BSC protocol, or (2) through a communication controller using 
BSC or SDLC protocol. The control unit communicates with intermediary 
devices by means of communication facilities (data links): 

• Modems 
• Voice-grade channels 
• Equivalent facilities: telephone lines, microwaves, or satellites. 

These control units can be remotely attached using BSC protocol: 

• 3174 Models 1R and 51R 
• 3274 Models 21C, 31C, 41C, 51C, and 61C 
• 3276 Models 1, 2, 3, and 4. 

These control units can be remotely attached using SDLC protocol: 

• 3174 Models 1R, 2R, 51R, and 52R 
• 3274 Models 21C, 31C, 41C, 51C, and 61C 
• 3276 Models 11, 12, 13, and 14 
• 3276 Models 1, 2, 3, and 4 if equipped with the SDLC/BSC Switch feature. 
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The following system processors support 3274 and 3276 control units: 

• System/370 
• 4300 
• 8100 (remote SDLC) 
• 303X 
• 308X 
• 309X 
• S/38 (remote SDLC) 
• S/88 (remote BSC) 

The following system processors support 3174 subsystem control units: 

• 4361 
• 4381 
• 308X 
• 309X 
• 8100 (remote SDLC) 
• S/38 (remote SDLC) 

Loop Attachment Using SDLC Protocol 
A loop attachment increases the number of terminals and control units that can 
be attached to a host system. A 3270 display system can be loop-attached to 
the: 

• 8100 System 
• 4300 System 

through the following control units: 

• 3274 Models 51C and 61C 
• 3276 Models 11, 12, 13, and 14. 

Directly attached loops operate at speeds up to 9600 bits per second (bps); data­
link-attached loops operate at 1200 or 2400 bps. 

Communication Networks and Modems 
Remotely attached 3270 display systems that use BSC or SDLC protocol operate 
in data half-duplex transmission mode on half-duplex or duplex communication 
facilities. 

When using BSC protocol, the following control units can attach to a multipoint 
nonswitched network: 

• 3174 Models 1R and 51R 
• 3274 Models 21C, 31C, 41C, 51C, and 61C 
• 3276 Models 1, 2, 3, and 4. 
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When using SDLC protocol, the following control units can attach to a multipoint 
nonswitched line network: 

• 3174 Models 1R, 2R, 51R, and 52R 
• 3274 Models 21C, 31C, 41C, 51C, and 61C 
• 3276 Models 11, 12, 13, and 14 
• 3276 Models 1, 2, 3, and 4 with the SDLC/BSC Switch feature installed. 

The following can also attach to switched lines: 

• 3174 Models 1R, 2R, 51R, and 52R 
• 3274 Models 51C and 61C 
• 3276 Models 11, 12, 13, and 14 
• 3276 Models 1, 2, 3, and 4 with the SDLC/BSC Switch feature installed. 

When two or more SDLC devices are multidropped and attached to a communi­
cation controller, messages can be simultaneously transmitted and received by 
the communication controller on duplex facilities (multi-multipoint operation). 
The communication controller can operate in data duplex mode; the 3270 units, 
however, operate only in data half-duplex mode. 

Some of the external IBM modems that can be used in remote systems are: 

Nonswitched Network Modems 

• 3833 
• 3834 
• 3863-1 
• 3864-1 
• 3865 
• 3868-1 
• 3868-2 
• 3868-3 
• 3868-4 
• 5811 
• 5865 
• 5866 
• 5868 
• 5868 
• 5979-L41 

2400 bps 
4800 bps 
2400 bps 
4800 bps 
9600 bps 
2400 bps 
4800 bps 
9600 bps 
9600 bps 
2400, 4800, 9600, 19 200 bps (Baseband) 
9600 bps 
14 400 bps 
9600 bps 
14 400 bps 
2400, 4800, 9600, 19 200 bps (Baseband) 

Switched Network Modems 

• 3863-2 
• 3864-2 

2400 bps 
4800 bps 

Note: 14 400 bps - not with 3276; 19 200 bps - not with 327 4, 3276. 
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Switched Network Backup (SNBU) Operation 

Some of the external IBM modems that support SNBU operation are: 

• 3863 

• 3864 

• 3865 

• 3872 (except 3174) 

• 3875 (except 3174) 

• 5865 

• 5866 (except 3276) 

For 3174 or 3274 SNBU operation, a backup Control diskette containing SNBU 
support may be needed. 

Switched-network backup operation is initiated by the terminal operator. When, 
for example, a problem is experienced with a nonswitched line, the terminal 
operator can invoke SNBU by calling the host system via the public switched 
telephone network to reestablish a connection and resume operation. 

A Digital Data Service (DDS) adapter installed in the 3274 Models 21C, 31C, 41C, 
51C, and 61C or in the 3276 interfaces with American Telephone and 
Telegraph's nonswitched Data-Phone1 digital data service network. 

In the 3274, the DDS adapter can operate in BSC or SDLC data transmission at 
speeds of 2400, 4800, and 9600 bps and, in SDLC, at 56 000 bps. In all models of 
the 3276, the DDS adapter can operate at speeds of 2400 and 4800 bps; and in 
Models 11, 12, 13, and 14, the DDS adapter can also operate at a speed of 9600 
bps. 

A CCITT V.35 Interface feature for attachment to an external modem or other 
data circuit-terminating equipment (DCE), provides for speeds up to 56 000 bps 
for SDLC or 9600 bps for BSC on the 3274 Models 21C, 31C, 41C, 51C, and 61C. 

The X.21 interface features permit SDLC operation at speeds of 2400, 4800, 9600, 
or 48 000 bps through X.21 switched and nonswitched data communication 
equipment. 

The X.25 adapter feature enables remote models to attach to host systems via 
an X.25 network, using SNA-defined protocols. 

1 Trademark of American Telephone and Telegraph Company. 
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Chapter 11. Programming Support 

Following is a list of some of the operating systems, access methods, and 
licensed programs that support the IBM 3270 Information Display System. For 
details about them, contact your IBM marketing representative. 

Operating Systems 
• Airlines Control Program (ACP) 

• Disk Operating System/Virtual Storage Extended (DOS/VSE) 

• Multiple Virtual Storage/Extended Architecture (MVS/XA) 

• Multiple Virtual Storage/System Product (MVS/SP) 

• Operating System/Virtual Storage 1 (OS/VS 1) 

• Small System Executive (SSX) 

• Small System Executive/Virtual Storage Extended (VSE/SSE) 

• Virtual Machine/System Product (VM/SP) 

Telecommunication Access Methods 

Network Control 

• Advanced Communications Function/Virtual Telecommunications Access 
Method (ACF/VTAM) under DOS/VS, DOS/VSE, and OS/VS 

• Advanced Communications Function/Telecommunications Access Method 
(ACF/TCAM) under OS/VS 

• Advanced Communications Function/Virtual Telecommunications Access 
Method Entry (ACF/VTAME) under DOS/VSE 

• Basic Telecommunications Access Method (STAM) under OS, DOS, OS/VS, 
and DOS/VS 

• Basic Telecommunications Access Method - Extended Support (STAM-ES) 
under DOS/VSE 

• Extended Telecommunications Modules (EXTM) feature of CICS/DOS/VS 

• Telecommunications Access Method (TCAM) under OS and OS/VS 

• Virtual Telecommunications Access Method (VTAM) under DOS/VS and 
OS/VS 

• Advanced Communications Function/Network Control Program (ACF/NCP) 

• Emulation Program (EP) 

• Network Communications Control Facility (NCCF) 

• Network Logical Data Manager (NLDM) 
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• Network Performance Analyzer (NPA) 

• Network Performing Analysis Reporting System (NETPARS) 

• Network Problem Determination Application (NPDA) 

• Virtual Machine/VTAM Communications Network Application (VM/VCNA) 

• VM/Pass-Through Facility 

Cross-Industry Licensed Programs 
• Financial Management System 

• Instructional Systems (llAS/llPS) 

• Interactive Financial System (IFS) 

• Interactive Personnel System (INTERPERS) 

• Planning, Control, and Decision Evaluation System (PLANCODE) 

• Report Management and Distribution System (RMDS) 

• Trend Analysis 

Information Center 
• A Departmental Reporting System II (ADRS II) 

• APL Data Interface (APL/DI) 

• APL Financial Planning System (APL/FPS) 

• GRAPHPACK Full Screen Interface 

• Query-by-Example (QBE) 

• VS APL (A Programming Language) 

Development Center 
• Development Management System/CICS/VS (DMS/CICS/VS) 

• Development Management System/Cross System Product (OMS/CSP) 

• Entry Level Interactive Application System (ELIAS) 

• IMS Application Development Facility II (IMSADF II) 

• Screen Definition Facility/Customer Information Control System (SDF/CICS) 

Office Systems 
• Advanced Text Management System Ill (ATMS Ill) 

• Document Composition Facility (DCF) 

• Host Display View Facility (HDVF) 

• Integrated Processing of Data and Text (IPDT) 

• Professional Office System (PROFS) 

• Storage Information Retrieval System (STAIRS) 

11-2 IBM 3270 Information Display System Introduction 



Data Base Data Communication Systems 
• CICS/DC Aids 

CICS/VS Online Test/Debug II (OL TD II) 

CICS Source Program Maintenance Online II (SPM II) 

• Customer Information Control System/VS (CICS/VS) 

• DB/DC Data Dictionary 

• IMS/VS Aids 

- Batch Terminal Simulator 

• Information Management System/VS Data Communications (IMS/VS-DC) 

Interactive Programming Support 
• Conversation Monitor System (CMS) 

• Interactive System Productivity Facility (ISPF) 

• Time Sharing Option (TSO) 

• TSO Extensions (TSO/E) 

• Virtual Storage Extended/Interactive Computing and Control Facility 
(VSE/ICCF) 

• Virtual Storage Personal Computing (VSPC) 

Other Licensed Programs 
• Communication Oriented Production Information Control System (COPICS) 

• Display console support for local 3270 displays and printers used as 
operator's consoles through Device-Independent Display Operator Console 
Support (DIDOCS) and Status Display Support OS and OS/VS 

• Distributed Processing Control Executive (DPCX) 

• Distributed Processing Programming Executive (DPPX) 

• Downstream Load Utility (DSLU) 

• Editor (XEDIT) 

• Graphical Data Display Manager (GDDM) 

• 3270-PC Graphics Applications System 

• Time Sharing Option (TSO) of TCAM and VTAM 

• 3-Dimensional Presentation Graphics Facility (3D-PGF) 

• 3270 Personal Computer File Transfer Program 
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Chapter 12. Installation Planning and Customer Setup 

The design and physical characteristics of the 3270 Information Display System 
make the components an attractive addition to an office or to a computer room. 
For details on work-space considerations, site preparation, cables and connec­
tors, and machine specifications, refer to the section "Further Reading," on 
page X-7. When planning your installation, be sure to consider using the 3299 
Terminal Multiplexer to decrease significantly the amount of cable required. 

Certain units in the 3270 display system are designated for customer setup. 
These units can be set up as soon as they arrive, reducing the time spent 
waiting for the units to become operational. Because they are customer setup 
units, the components can be easily relocated. 

The setup process consists of two steps: physical setup and checkout. The 
setup instructions are shipped with the units. Once the units are unpacked and 
placed in position, customer personnel capable of operating the units should be 
able to set them up and check them out. These are the customer setup units: 

• 3174 Subsystem Control Unit Models 1R, 2R, 51R, and 52R 
• 3274 Control Unit Models 21C, 31C, 41C, 51C, and 61C 
• 3270 Personal Computer Attachment 
• 3276 Control Unit Display Station 
• 3178 Display Station 
• 3179 Color Display Station 
• 3179 G Color Graphics Display Station 
• 3180 Display Station 
• 3270 Personal Computer 
• 3270 Personal Computer/G and /GX 
• 3278 Display Station 
• 3279 Color Display Station 
• 3290 Information Panel 
• 3262 Line Printer 
• 3268 Printer 
• 3287 Printer 
• 3289 Printer 
• 4214 Printer 
• 4250 Printer 
• 5210 Printer 
• 3299 Terminal Multiplexer 

For further information about customer setup, see your IBM marketing 
representative. 
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Chapter 13. Problem Determination 

To ensure that more computer time is available to the customer, the problem 
determination procedures and recovery routines for the 3270 units are designed 
to be easy to use. 

Problem determination procedures are provided for the 3174, 3274, and 3276 
control units, as well as for the 3178, 3179, 3179 G, 3180, 3278, 3279, and 3290 
display stations, and the 3262, 3268, 3287, 3289, 4214, 4250, and 5210 printers. 
Customer Problem Analysis and Recovery procedures for the operator are pro­
vided with each 3178, 3179, 3179 G, 3180, and 3290 display station. Each 3278 
and 3279 keyboard includes a problem determination guide. For the IBM 3270 
Personal Computer Attachment, diagnostic aids are available on a diskette. The 
IBM 3270 Personal Computer Control Program User's Guide and Reference and 
the 3270 Personal Computer Graphics Control Program User's Guide contain 
two appendixes that describe how to isolate and solve software problems. 

At the host level, the following IBM software products help provide effective 
problem determination: 

Network Problem Determination Application (NPDA) 5735-XXB: Working with the 
Network Communications Control Facility (NCCF) 5735-XX6 (a program that pro­
vides communication and data base facilities for collecting, storing, and 
retrieving data on network errors), this program collects, organizes, and dis­
plays error statistics, as well as data about communication controllers, trans­
mission lines, control units, and terminals. It also helps the NCCF operator 
locate a component causing problems. The supported SNA environments 
include VTAM, TCAM, ACF/VTAM, and ACF/TCAM with NCP under OSNS, and 
ACF/VTAM and ACF/VTAME with NCP under DOSNSE. 

Display Exception Monitoring Faclllty (DEMF): This software tool for network 
problem determination and isolation enhances the availability of the 3174, 3274, 
and 3276 control units when operating in BSC mode. 

/ Network Error Management Facility (NEMF) OS/DOS/CICS 5798-DAW: This 
program collects, organizes, and displays error statistics and data about com­
munication controllers, transmission lines, control units, and terminals. It also 
helps locate a component causing problems. The supported communication 
environments include BTAM and TCAM operating under OSNS, and BTAM 
under DOSNS. When using SNA protocol, supported environments include 
EXTM and ACF/VTAM with NCP under DOSNS. (All environments require CICS.) 

Faclllty Error Recognition System (FERS): This facility permits logging of 3270 
display system and transmission line statistics at the host. The data retrieved 
through FERS is used in problem determination for the suspected 3270 display 
system. 
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List of Abbreviations 

ACF/TCAM. Advanced Communications 
Function/Telecommunications Access Method. 

ACF/VTAM. Advanced Communications 
Function/Virtual Telecommunications Access Method. 

ACF/VTAME. Advanced Communications 
Function/Virtual Telecommunications Access Method 
Extended. 

APA. All points addressable. 

APL. A programming language. 

ASCII. American National Standard Code for Infor­
mation Interchange. 

bps. Bits per second. 

BSC. Binary synchronous communication. 

BTAM. Basic Telecommunications Access Method. 

BTAM-ES. Basic Telecommunications Access 
Method - Extended Support. 

CAD. Computer-Aided Design. 

CAM. Computer-Aided Manufacturing. 

CCITT. The International Telegraph and Telephone 
Consultative Committee. 

CICS. Customer Information Control System. 

CMS. Conversational Monitor System. 

cps. Characters per second. 

CUT. Control unit terminal. 

DBCS. Double-byte character set. 

DCE. Data circuit-terminating equipment. 

DDS. Digital Data Service. 

DEMF. Display Exception Monitoring Facility. 

DFT. Distributed function terminal. 

DOS. Disk Operating System. 

DSL. Downstream load. 

EBCDIC. Extended binary-coded decimal inter­
change code. 

EIA. Electronic Industries Association. 

FERS. Facility Error Recognition System. 

GDDM. Graphical Data Display Manager. 

ID. Identifier. 

IML. Initial microcode load. 

1/0. Input/output. 

Kb. Kilobyte; 1024 bytes. 

Mb. Megabyte; 1 048 576 bytes. 

mm. Millimeter. 

MVS. Multiple virtual storage. 

NCCF. Network Communications Control Facility. 

NCP. Network Control Program. 

NEMF. Network Error Management Facility. 

NPDA. Network Problem Determination Application. 

OCR. Optical character recognition. 

OEM. Original equipment manufacturer. 

OS. Operating System. 

PA. Program access. 

PAM. Printer authorization matrix. 

PC. Personal Computer. 

PEL. Picture element. 

PF. Program function. 

PS. Programmed symbols. 

RPO. Request for price quotation. 

SDLC. Synchronous Data Link Control. 

SMS. Switching Management System. 
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SNA. Systems network architecture. 

SNBU. Switched network backup. 

SOEMI. Serial original equipment manufacturer 
interface. 

SPF. System Productivity Facility. 

TCAM. Telecommunications Access Method. 

TCU. Transmission control unit. 

TSO/VTAM. Time Sharing Option for the Virtual 
Telecommunications Access Method. 
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VS. Virtual storage. 

VSE. Virtual Storage Extended. 

VSPC. Virtual Storage Personal Computing. 

VTAM. Virtual Telecommunications Access Method. 

VTAME. Virtual Telecommunications Access Method 
Extended. 

XGA. Extended Graphics Adapter. 



Glossary 

This glossary includes terms and definitions from the 
IBM Vocabulary for Data Processing, Telecommuni­
cations, and Office Systems, GC20-1699. If you do not 
find the term you are looking for, refer to the Index or 
to the IBM Vocabulary for Data Processing, Telecom­
munications, and Office Systems, GC20-1699. 

access method. A technique for moving data 
between main storage and an input/output device. 

adapter. In 3270, hardware that is generally required 
for transferring data and commands between the 
processor and an 1/0 device. 

alphanumeric. Pertaining to a character set that con­
tains letters, digits, and, usually, other characters 
such as punctuation marks. 

American National Standard Code for Information 
Interchange (ASCII). A standard code consisting of 
control characters and graphic characters; used for 
information interchange between data processing and 
communication systems and associated equipment. 

application mode. The operating mode of the 3270 
Personal Computer keyboard when it is logically 
attached to one of the following: a host computer 
session, the personal computer session, or a notepad 
session. 

autokeying. A function of the 3270 Personal Com­
puter that records frequently used groups of key­
strokes and plays them back at designated locations 
on the screen. 

binary synchronous communication (BSC). Commu­
nication using binary synchronous transmission; that 
is, data transmission in which synchronization of 
characters is controlled by timing signals generated 
at the sending and receiving stations. 

block-multiplexer channel. A multiplexer channel 
that interleaves bytes of data. Contrast with selector 
channel. 

channel interface. The communication link between 
the channel unit and its attached control units, con­
sisting of shared control and a data line. 

character set. A defined collection of characters. 

cluster control unit. A device, such as the 3274 
Control Unit, that can control the input/ output oper­
ations of more than one terminal, such as a group 
(cluster) of 3278 Display Stations. 

communication controller. A type of communication 
control unit whose operations are controlled by a 
program stored and executed in a unit. It manages 
the details of line control and the routing of data 
through a network. Examples are the IBM 3704, 3705, 
and 3725 Communication Controllers. 

communication facility. Anything used or available 
for use in furnishing data communication service. 

control unit terminal (CUT). A terminal that cannot 
interpret the data stream and execute terminal func­
tions without help from the control unit to which it is 
attached. 

customizing procedure. The multistep process, per­
formed at the 3274 Control Unit, of constructing a con­
figuration image of the 3270 subsystem. 

data link. The physical connection and the con­
nection protocols between units that exchange data 
over a telecommunication line. 

data-link-attached loop. A data communication trans­
mission loop used to attach 1/0 devices to the system 
by a data link facility rather than directly by cables. 
Contrast with directly attached loop. 

data stream. All data transmitted through a channel 
in a single read or write operation to a display station 
or printer. 

directly attached loop. A loop that connects to the 
loop adapter by cables, rather than through a data 
link facility, and allows attachment of a variety of 1/0 
devices. Contrast with data-link-attached loop. 
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diskette. A thin, flexible magnetic disk and a semi­
rigid protective jacket in which the disk is perma­
nently enclosed. 

distributed function terminal (DFT). A terminal that 
can interpret the data stream and execute terminal 
functions without help from the control unit to which it 
is attached. 

distributed function terminal mode. An operational 
mode that allows multiple concurrent logical terminal 
sessions. 

document mode. The mode in which a terminal sup­
porting Entry Assist is said to be when the operator 
has activated the Entry Assist functions. 

duplex. (1) (ISO) In data communication, pertaining 
to a simultaneous two-way independent transmission 
in both directions. Synonymous with full duplex. (2) 
Contrast with half-duplex. 

entry assist. A function that allows the display 
station to operate much like a typewriter, providing 
facilities such as margins, tabbing, a bell to signal the 
end of the line, word deletion, and more. 

full duplex. Synonym for duplex. 

half-duplex. (1) In data communication, pertaining to 
an alternate, one-way-at-a-time, independent trans­
mission. (2) Contrast with duplex. 

hardware. (1) (ISO) Physical equipment used in data 
processing, as opposed to computer programs, proce­
dures, rules, and associated documentation. (2) Con­
trast with software. 

host computer. A large, central processor that pro­
vides services such as computation, data base 
access, or special programs or programming lan­
guages. 
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interface. A shared boundary. An interface might be 
a hardware component to link two devices, or it might 
be a portion of storage or registers to which two or 
more computer programs have access. 

keypad. For the 3290 Information Panel, a separately 
housed group of keys available for either numeric 
data entry or program function applications. 

leased line. Deprecated term for nonswitched line. 

modem (modulator-demodulator). A device that mod­
ulates and demodulates signals transmitted over data 
communication facilities. 

multiplexer channel. A channel designed to operate 
with a number of 110 devices simultaneously. Several 
110 devices can transfer records at the same time by 
interleaving items of data. 

nonswitched line. A connection between a remote 
terminal and a host system that does not have to be 
established by dialing. Synonymous with leased line. 

notepad. For the 3270 Personal Computer, the 
session that contains notes the user makes. 

program function key. A key that passes a signal to a 
program to call for a particular operation. 



selector channel. An 1/0 channel designed to 
operate with only one 110 device at a time. Once the 
1/0 device is selected, a complete record is trans­
ferred one byte at a time. 

software. (1) (ISO) Computer programs, procedures, 
rules, and possibly associated documentation con­
cerned with the operation of a data processing 
system. (2) Contrast with hardware. 

switched line. A telecommunication line in which the 
connection between the computer and a remote 
station is established by dialing. 

Synchronous Data Link Control (SDLC). A discipline 
for managing synchronous, code-transparent, serial­
by-bit information transfer over a communication 
channel. Transmission exchanges may be duplex or 
half-duplex over switched or nonswitched data links. 
The communication channel configuration may be 
point-to-point, multipoint, or loop. 

systems network architecture (SNA). The description 
of the logical structure, formats, protocols, and opera­
tional sequences for transmitting information units 
and controlling the configuration and operation of net­
works. 

time-sharing. The interleaved use of a device's oper­
ating time that allows two or more concurrent uses of 
the device. 

transmission control unit (TCU). A communication 
control unit whose operations are controlled only by 
programmed instructions from the computing system 
to which the unit is attached; no program is stored or 
executed in the unit. Contrast with communication 
controller. 

window. On the IBM 3270 Personal Computer, the 
"openings" on the screen through which the applica­
tion data is viewed. The window can be the size of 
the full screen or as small as one character. 

work station control mode. The master control func­
tion of the 3270 Personal Computer from which the 
control program functions are initiated. 
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Further Reading: IBM Publications 

A full range of publications is available to use with the 
3270 Information Display System. These publications 
explain how to plan for, set up, install, program, and 
use the components. For a summary listing of 3270 
publications, see IBM 3270 Information Display 
System: Library User's Guide, GA23-0058. These 
publications provide an in-depth discussion of specific 
aspects of the system mentioned in the product 
descriptions: 

Color Applications 

IBM 3270 Information Display System: Color and 
Programmed Symbols, GA33-3056. D~tails of 
base color, extended highlighting, extended 
color, and programmed symbols capacities, 
including programming support. 

3179 Color Display Station Description, 
GA18-2177. 

3179 Color Display Station Operator's Guide, 
GA18-2180. 

3279 Color Display Station Operator's Guide, 
GA33-3057. 

3179 G Color Graphics Display Station 
Description, GA18-2261. 

3287 Printer Models 1C and 2C Component 
Description, GA27-3229. 

Configurations and Features 

3270 Information Display System: Feature 
Description, GA23-0113. 

Installation Planning and Setup 

IBM 3270 Information Display System: Installation 
Manual-Physical Planning, GA27-2787. Informa­
tion on work-space considerations, site prepara­
tion, cables and connectors, and machine 
specifications. 

IBM 3179 Color Display Station Description, 
GA18-2177. 

IBM 3179 Color Display Station Operator Guide, 
GA18-2180. 

IBM 3180 Model 1 Display Station Introduction 
and Preinstallation Planning Manual, GA21-9465. 

IBM 3270 Information Display System: Library 
User's Guide, GA23-0058. Lists installation and 
planning manuals for specific models. 

Keyboards 

IBM 3270 Information Display System: Character 
Set Reference, GA27-2837. Complete description 
of the keyboards available for various national 
languages. 

3178 Display Station Operator Reference Guide, 
GA18-2128. 

3179 Color Display Station Operator Guide, 
GA18-2180. 

3179 G Color Graphics Display Station 
Description, GA18-2261. 

3180 Display Station Model 1 User's Guide, 
GA21-9468. 

3180 Keyboard Template, GX21-9298. 

3270 Personal Computer Control Program User's 
Guide and Reference, SC27-0103. 

3270 Personal Computer Online Tutorial, 
SA23-0163. 

3270 Information Display System: Keyboard Defi­
nition Utility User's Guide, GA23-0187. Introduc­
tory and procedural information for defining 
unique keyboard layouts for displays with modifi­
able keyboards. 

3276 Control Unit Display Station Operator's 
Guide, GA18-2040. 

3278 Display Station Operator's Guide, 
GA27-2890. 

3279 Color Display Station Operator's Guide, 
GA33-3057. 

3290 Information Panel Description and Refer­
ence, GA23-0021. 

3290 Information Panel Operator's Guide, 
GA23-0143. 

Operator Comfort 

Human Factors of Workstations with Display Ter­
minals, G320-6102. 
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Problem Determination 

DOSICICS User's Guide, G229-7030. FERS con­
figuration, implementation, and operation infor­
mation. 

OSICICS User's Guide, G229-7029. FERS config­
uration, implementation, and operation informa­
tion. 

OS/VS Display Exception Monitoring Facility 
(DEMF) User's Guide, GC34-2003. DEMF require­
ments for software configuration, communication 
facility, and operating procedures. 

Network Communications Control Facility (NCCF) 
General Information, GC27-0429. 

Network Problem Determination Application 
(NPDA) General Information, GC34-2010. 

3270 Facility Error Recognition System (FERS) 
Service Aid Description, G229-7029. FERS config­
uration, implementation, and operation informa­
tion. 
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Programming 

3270 Data Stream Programmer's Reference, 
GA23-0059. 

3274 Control Unit Description and Programmer's 
Guide, GA23-0061. 

Programmed Symbols 

IBM 3270 Information Display System: Color and 
Programmed Symbols, GA33-3056. 

3287 Printer Models 1 C and 2C Component 
Description, GA27-3229. 
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Order No. GA27-2739-19 

READER'S 
COMMENT 
FORM 

This manual is part of a library that serves as a reference source for systems analysts, programmers, 
and operators of IBM systems. You may use this form to communicate your comments about this 
publication, its organization, or subject matter, with the understanding that IBM may use or 
distribute whatever information you supply in any way it believes appropriate without incurring any 
obligation to you. Your comments will be sent to the author's department for whatever review and 
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